Role of leukocytes in metabolic and functional derangements of experimental glomerulonephritis.
Nephrotoxic nephritis (NTN) is characterized by an influx of leukocytes into the glomerulus, with accompanying glomerular dysfunction and a marked increase in glomerular eicosanoid production. We examined the relationship between the glomerular inflammatory cell infiltrate and the concomitant metabolic/functional changes in this model of renal disease using a combination of in vivo immunologic strategies to both decrease [X-irradiation and cobra venom factor (CVF)] and increase (preimmunization with rabbit immunoglobulin G or accelerated NTN) the inflammatory cell infiltrate. With the use of these manipulations, a close correlation between glomerular leukocytes and the proteinuria of NTN was observed. The ablative strategies (X-irradiation and CVF) also attenuated the increase in leukotriene B4 (LTB4) generation seen with NTN and virtually completely prevented the increase in thromboxane B2 (TxB2) production (basal and angiotensin II elicited). Accelerated NTN, in contrast, increased and prolonged the rise in glomerular LTB4 production and exacerbated the increase in TxB2 production. Glomerular prostaglandin E2 production was not altered by the induction of nephritis nor any of the aforementioned immunologic manipulations. Regression analysis established that glomerular TxB2 production correlated significantly with the leukocyte influx at both 3 and 24 h. Glomerular LTB4 production correlated only with the presence of leukocytes at 3 h. Both glomerular TxB2 and LTB4 production were closely correlated with the renal dysfunction as assessed by proteinuria. These data suggest that leukocytes play a direct critical role in both the functional and metabolic alterations that occur in the setting of NTN. They further imply that leukocytes are crucial to the observed increase in glomerular eicosanoid production.(ABSTRACT TRUNCATED AT 250 WORDS)